Abstract: Numerical or semianalytical solution of problems of structural mechanics with immense number of unknowns is time-consuming process. High-accuracy solution at all points of the model is not required normally, it is necessary to find only the most accurate solution in some pre-known domains. The choice of these domains is a priori data with respect to the structure being modelled. Designers usually choose domains with the so-called edge effect (with the risk of significant stresses that could lead to destruction of structures) and regions which are subject to specific operational requirements. Stress-strain state in such domains is important. Wavelets provide effective and popular tool for local structural analysis. Operational and variational formulations of problems of structural mechanics with the use of method of extended domain are presented. After discretization and obtaining of governing equations, problems are transformed to a multilevel space by multilevel wavelet transform. Discrete wavelet basis is used and corresponding direct and inverse algorithms of transformations are performed. Due to special algorithms of averaging, reduction of the problems is provided. Wavelet-based methods allows reducing the size of the problems and obtaining accurate results in selected domains simultaneously. These are rather efficient methods for evaluation of local phenomenon in structures.
BASIC FORMULAS OF FAST
Algorithm of fast direct discrete Haar transform is described below.
We have (for all 
Then formulas of averaging have the form
. (13) 1.2. Two-dimensional problems. , M is the number of levels in the Haar basis. We have the following formulas for coordinates of mesh nodes: 
where , 2,..., We 
where are auxiliary quantities. Algorithm of fast inverse Haar transform is described below. 
Final formulas of averaging have the form ; ..., , 2 , 1 , , 
Three-dimensional problems.
This most cumbersome case is described in [6] .
MULTILEVEL WAVELET-BASED NUMERICAL METHOD OF LOCAL STRUCTURAL ANALYSIS

Formulation of the problem
Effective qualitative multilevel analysis of local and global stress-strain states of the structure is normally required in various technical problems. As is known, defects and failures are mostly local in nature. However total loadcarrying ability of the structure, associated with the condition of limit equilibrium, is determined by the global behavior of the considering project. Therefore corresponding multilevel approach is peculiarly relevant and apparently preferable in all aspects for qualitative and quantitative analysis of calculation data. Wavelet analysis provides effective and popular tool for such researches. After expansion of the solution with the use of local wavelet basis corresponding components are considered at each level of the basis.
In accordance with the method of extended domain [7] , the domain  , occupied by considering structure, is embordered by extended one  of arbitrary shape, particularly elementary. Operational formulation of the problem in domain  normally has the form
where L is the operator of boundary problem, which takes into account the boundary conditions; u is the unknown function; F is the given right-side function.
Directly from operational formulation we have variational formulation of the problem:
Solution of (41) is the critical point of (40). ) , ( g f denotes dot product of functions f and g . Discrete formulation of the problem has the form:
where
 is the unknown mesh function;
 is the given right-side mesh function; gl n is dimension of problem. Various methods can be used to form the matrix of the discrete operator. We recommend method of basis (local) variations. Its major peculiarities include universality and computer orientation. We can use the following formulas for linear problems:  is the Kronecker delta.
Haar-based formulation of the problem
Let us consider Haar-based formulation of the problem:
where Q is transition matrix consisting from Haar basis vectors, located in rows. Thus,
where v is vector of Haar expansion coefficients of the vector u . Corresponding operational formulation of the problem has the form
. (47) Further reduction of the problem is based on the averaging algorithm specified above.
MULTILEVEL WAVELET-BASED SEMIANALYTICAL METHOD OF LOCAL STRUCTURAL ANALYSIS
The objects of the multilevel wavelet-based semianalytical (discrete-continual) method are structures with piecewise constancy of physical and geometrical parameters in one dimension (it is so-called "basic direction" 
are right-side vector functions.
Solution of considering multipoint boundary problem of structural analysis is accentuated by numerous factors. They include boundary effects (stiff systems) and considerable number of differential equations (several thousands). Matrices of coefficients of a system normally have eigenvalues of opposite signs and corresponding Jordan matrices are not diagonal. Method of solution of multipoint boundary problems for systems of ordinary differential equations with piecewise constant coefficients in structural analysis has been developed. Not only does it overcome all difficulties, but its peculiarities also include universality, computer-oriented algorithm, computational stability, optimal conditionality of resultant systems and partial Jordan decomposition of matrix of coefficient, eliminating necessity of calculation of root vectors.
CONCLUSION
Currently, high-tech work is underway to integrate the developed numerical and semianalytical methods and corresponding algorithms of local structural analysis into the STADYO software package [19, 20] . It should be noted that STADYO is the universal software package, which rovides temperature fields, static, stability and dynamic analysis (including response spectra and accelerations definition) as well as fracture mechanics and strength analysis and optimization of arbitrary combined 2-D and 3-D solid, shell, plate and beam mechanical systems by the finite elements, superelement and other modern numerical methods:  STADYO-FIELD -stationary field (thermoconduction, filtration, fluid flow, etc) problems;  STADYO-STAT -linear-elastic static stress-strain analysis;  STADYO-EIG -solving the eigenvalue problems (natural frequencies and modes, loads and forms of buckling); 
